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摘 要 













方法，在 SIFT 描述子的基础上提出了具有透视不变性能的 Perspective SIFT 
(PSIFT)算法。实验结果表明，在大视角变化的拍摄环境下，PSIFT 比 SIFT、ASIFT
以及 RF 等算法具有更好的匹配稳定性。 
2. 针对定点采样不能保证 优匹配的问题，提出了基于优化方法的采样策
略。现有基于图像采样的匹配策略，如 ASIFT 和 RF 等一般采用固定设置采样点
或随机采样方法，得到的变换结构一般不是全局 优。为此，本文针对图像匹配
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Abstract 
Unmanned aerial vehicle (UAV) remote sensing system is a new technique for 
acquiring remote sensing data. Since UAV has the advantage of mobility, real-time, 
low cost and acuqiring centimeter-level ultra-high resolution data, new technologies 
relate to UAV data processing become hot topics in the fields of computer vision, 
image processing, photogrammetry and remote sensing. Noteworthy that image 
registration is a fundamental step in UAV image processing, relate results have been 
widely used in multi-temporal remote sensing change detection, 3D reconstruction of 
buildings and multi-source remote sensing image fusion. Therefore, the research on 
low-altitude aerial image registration has an important theoretical significance and 
application value. 
Based on a comprehensive survey of the state-of-the-art of image registration, we 
found that UAV aerial image registration facing the challenges of multi-view object 
distortion, dramatic changes of disparity and complex structure estimation. Motivated 
by these factors, we focused our research on the perspective invariant feature 
extraction, the optimization of feature matching, robust estimator of image 
transformation and dense matching. The major works and contributions are 
summarized as follows. 
1. In order to solve the disadvantage of multi-view object distortion, a perspective 
invariant feature based on image sampling has been proposed. Since the distances 
between each object (typically buildings) and camera are different, the image of a 
scene has the phenomena of “near the far smaller”. To handle this problem, we use 
homographic transformation to simulate perspective distortion. Therefore, the 
Perspective Scale Invariant Feature Transform (PSIFT), which is based on the SIFT 
descriptor, is proposed. Experimental results obtained on three categories of 
low-altitude remote sensing images show that PSIFT outperforms significantly the 
state-of-the-art ASIFT, SIFT, Random Ferns, etc, especially when images suffer 
severe perspective distortion. 
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solve the disadvantages of fixed sampling. State-of-the-art method such as 
Affine-SIFT and RF use fixed or random virtual cameras for sampling multi-view 
images. Since the parameters are continuous, the transformation acquired by ASIFT 
or RF is generally not the best one. In order to improve the accuracy of transformation, 
namely to acquire more matches between the reference images and the input images, a 
fuzzy controller-based Nelder-Mead (NM) simplex and adaptive migratory Particle 
Swarm Optimization (PSO) have been proposed for searching the best transformation. 
Experimental results show that the optimization-based method outperforms 
significantly the fixed sampling and random sampling such as ASIFT and RF, 
regarding to the number of matches and the accuracy of generated transformations. 
3. A robust estimator based on reverse residuals for aerial image transformation 
estimation is proposed. The estimation of transformation between multi-view images 
is an important step for dense matching. In this thesis, we provide a detailed analysis 
of the property of the order of residuals. Motivated by the disadvantage of fixed 
window size in Multi-GS, similarity measures of matched feature based on adaptive 
window size and reverse residuals are proposed. Experimental results for 
multi-homograhic transform and fundamental matrix estimation reveal that reverse 
residuals-based method generates more accurate structures in the same time. Also the 
accuracy of transformations generated by reverse residuals approach is better than 
RANSAC and Multi-GS. 
4. A dense matching algorithm based on Structured Local Binary Haar Pattern 
(SLBHP) is presented. Typically, the pipeline of dense matching includes image 
rectification and dense corresponding based on pixel similarity. Therefore, a 
SLBHP-based template matching approach, which contains texture and gradient 
information, is proposed. The basic idea is to employ the value of SLBHP to generate 
the histogram of a template. Consequently, the histogram has been used to construct 
the similarity measure of a template for dense matching. Experimental results 
obtained on two set of multi-temporal remote sensing images show that SLBHP 
outperforms NSSD(Normalized Sum of Squared Differences), NC(Normalized 
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illuminate changes, noise and view-point changes. 
To sum up, this thesis aims at constructing a robust registration technique for large 
view point change UAV aerial images. Based on analyzing the challenges for feature 
extraction and complex transform estimation of UAV aerial image, the perspective 
SIFT and the optimization method for feature matching have been proposed. 
Moreover, we present a robust estimator and a SLBHP-based template matching 
algorithm for dense registration. Experimental results obtained on several UAV aerial 
image datasets reveal that our methods improve the efficiency of image registration. 
Relate results are beneficial to the development of remote sensing change detection, 
3D reconstruction and image fusion, etc. 
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